Isolation and characterization of major intrinsic microsomal membrane proteins.
Treatment of the membrane matrix derived from hepatic microsomes with buffered 1 M urea resulted in the selective extraction of a group of proteins together with a portion of the membrane lipid. Thorough chemical characterization of this fraction has been performed, and the proteins have been fractionated by two different procedures. The first of these, preparative polyacrylamide gel electrophoresis, has produced five highly homogeneous membrane proteins which have been characterized with regard to molecular weight, electrophoretic behavior in five different polyacrylamide systems, NH2 terminus, relative carbohydrate content, isoelectric point, and amino acid composition. The five proteins of this group fell in the molecular weight range of 54,000 to 96,000 and had isoelectric points ranging from pH 4.9 to pH 6.7. Further fractionation of the urea-soluble proteins by gel filtration in a sodium dodecyl sulfate-containing medium resulted in the isolation of four homogeneous molecular weight classes of proteins which have been characterized with respect to various physicochemical parameters. The major membrane glycoprotein (apparent molecular weight, 171,000) was isolated by this procedure and found to contain approximately equal amounts of NH2-terminal glycine and serine. suggesting the presence of at least two polypeptide chains in this molecular weight region. From the urea-insoluble fraction of the membrane comprising approximately 80% of the total protein, five intrinsic polypeptides designated S-5 through S-9 were isolated. S-5 (54,000) and S-6 (49,000) represent the most prominent components in the microsomal membrane, accounting for close to 30% of the total protein. Also isolated and characterized is the smallest membrane protein (S-9), a hydrophobic polypeptide of molecular weight 16,000. All of the urea-insoluble proteins are glycoproteins, and S-7 (35,000) gives the second most intense stain for carbohydrate of all proteins in the microsomal membrane.